1 

m m m 

mmtmji-^-^ ^ymmn^i^is ^zsmmm 

^f)^. }d^M-^^i^^\^^±izmm\zm\^^r:iibi«S'b'/)^(Dixmffoi!)m^nx\^^^o 
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x-7^;i/^-a-^w$/cj:Vi^x7.^;vMJig^x4?^->^b-&i^ i o ~ 9 9 fia%, 

(B) ±m (A) <hM;^^X#^Mb^%9 0~1S»%. ( (A) h (B) (7)^ 
tfUl 0 omm%) -fy^^U^ (E) x#^vmfigtil 0 OfiSfPtc^b, (C) 

5^:t>a'&iB$^^j 0 . 0 1 ~ 2, 0 mm^^M^vxrj:^mm^tmmmm.^m^m^ 
^mmcom2u. -^^biz. m (e) jiT^^-^m.^mio ommm^nx^. (d) 

±M (A) (B) i^;^^(DX3}^^^>^^Wr^Ti^U;^TO5 0a«!f|5£;^T^iB 

*^Bj<z)m3ji. (D) x5j^^i/S^w-r-5Ti;7u;n&)ig7j>^\ x^jt^^e/Xcofi&fc: 
*^B>g(Z)||4H. (A) #xx5^;i/Mflg^x7j^^Wb-a-W^\ t^jg^ (1) 

^n^x#^s>'fb'B-#iTa&§ ;i i^iitmt-r^^^ig^m i ~ 3 (DVi-rtiyS^ 1 mz. 
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?g'fb'r§WIim^#>Ta5 D . (A) #^xx5^;vMJ3g^x/j?^>'>fk'&i^ 1 0 ~ 9 9 a 
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m%. (B) ±tS (A) ii^^^cC^X^^Mb'^tJQ 0~ia«%, ( (A) 

t (B) (D^miti 0 om»%) :^)^^)7^j:^x#4^vfflfigj^ (E) 1 0 oa»^{c^ 

(A) #XX-T-;V^JJi^X#^>"fb^i^l 0-9 9S»%. ^SitX, (B) ±tE 

(A) h^u^ji^^zyit^im9 o--imm%. ( (a) (B) (D^mtioo 
a«%) /?)^e,j^^x#c^5>mfiK% (E) 1 0 oa«gi5tc^b, (o ;*j5^::r>a-& 

mP^MO. 0 l~2 0a»gP, RO^^ (D) ±bE (A) 43<J:tK (B) .hm/'cC'SXTj^^^ 

(A) #^xx-T-;^Mi§^x7}?^>"fb^% ( (A) fig^itiVi^o ) 
Tfs®^ (1) . (3) , (5) T^$n^'fb'&#i^^^f^;i^;i>^^-r#^„ 

^ (1) 0#X7.5";W^Jii^x4^^v^b^i^(C43ViT> R1~R18J^, TK^i^T, 

(1) (D#xx5";v^jii^x#:^Mb'&i^«. m^it. \d^^^u^^iyjv-3, 
3' -i^x>#*&^^oTIB^ (2) ■r^:b$n'&^f&fO'fk-&#i^Mj^:^j;i//J^>^ 




5^(2) ^(1) 



^ (3) T^$n'5)#^X7.-7^;UMJ3ilix#^rMt-&J^fc43ViT. Rl~R12Ji. 
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^ (5) T^$n^^^X7.7^;VMllg^X#c^5/>fb'g-tJtC*5ViT, R1~R12«, 7K 



(B) _b|B (A) tS^^^X^^Wb^i^ ( (B) ^^^:t>Vi^o ) 
^%m\Z^n^ (B) JilH (A) h^U^X.T}^^yit^m\t. ^=F^\ZX.i^^y 

X^^ feJiiMi^X3}^4^ S/S£^^©X7}?4^ S/^T ck Vic 

(B) fig^^T. ^^4'{Cj}gM^X#4^S/S^WT§^b'a-i^(^):ft#:Ma:bTti> 

>'i>P^>^VX>S^X4^^>-F> U^:^^>i^X/J?^i/h\ >^ (3, 4-X3}^^>' 

v/7o^^'>;i/) Ti/^— (3, 4-X7}?4^>-ex/7n^^>^;i/) ^5^;i/3' . 
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4' -Ji'^^zy>^i^U^^^>:fy)V^^iyU—h. (3, 4 -Ji-^^i^- 6 - 
)V^^i^V—h. JL^V>-1, 2-V (3, 4:-:£.^^7yl^i^U^^iy}VlJ)V^ 

^vi/— h) , 3. 4-X7j?4^>'S^ijrn^^>;vx^;i/hU^ h^->>'^>/^^/0^ 
^tf^n, 4'Tt)3, 4-x:j^^i/>'^D^^i/;i/^^;i/3 ' . 4' -X7}^=|=-i/>' 
.^u^^-^>t})Vj!^^z^V—h. 3, 4-x#^v>-i^n^^iy;i/^^;i/T;i/n — 
;k 3, 4-x#4^->v'i7n^^->;Wx5^;VhU^ h^>'5>^>:dW*bv:»c i^. 

(B) ^^\z\^. xX5";WMJ3i?^X7}^^Mk'&«^^^ffibTt>^U5^Afci:Vio 

#x7.^;wMiii^x#^>-^b^#iTa&^ (A) ^^©fij-^Tj^^frtnts. (b) m. 
{Bb (E) x#:^->mfigi^ft'©xx^;H5-^^wr^'fb-&i^©'^^^H, 5 0M 

5/>?;i/X— (Tt3|gS,<i:UT«, xtrn— h 8 2 8, 8 0 6 (>^-^a°>X/J^^s^ 
YD- 1 2 8 (mifB^bfiKM)fcJ:^) > ^7K^HX>'xy-;i/MX7}?^>- 
trig (TUISiSiiiL'T^S. HBE-10 0 (ffB^H'fbM) . YX-4 0 0 0 (>?^ 
/1>X/j^^5/l/5^>*t:M) . YX-8 0 0 0 (S^^A°>X7}t^>'l/i^>ttM) 75: 
^) y&t^tf^n^o ^©ffifc, zy^uy\^^>-J:^^ J~-}V<D-J^^)iy-J)V:£.—^ 

)vuE(Dnm^^m^^^m'DnL^'')^^^^)v:xi-^)v mm^hvx\-x. dme- 
100 (MB^mitm) t^E) . y3}^^^yi:7M:7aiy-;n^j3i®i^u>-e^;i/x-^ 
;k dcpd {iyiy^u^y^-j:£.y) UEho^m^y-^^v^my 3:.J-)vm 

li#^(^5^)^X#4-'>^j#OX7j^^'>fef|i (rf:|Sp°ptbT^*, EHPE-3150, 
EHPE-3 15 0CE (i5^V-fe;Ht;#Xllia) i^c!:^) , X#^>^S^^ofc'>U 
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(rUigaiibT}*. A- 1 8 6 (B*a.-:^j— ^) , KBM3 0 3. KB 

M4 0 3, KBM4 2 (mm^t^nmm) fsiE) hmw^n^o 
(D) ji^^^i^m^^T^r^^jjvmm ( (d) ^z^^^i^^^. ) 

ui^-h, $e.f'£^T®^jti^:(Z)X5i^^>-«-^W (^37) T^^ui/-h CYM 

M- 1 0 OS:U^\ CYM A-2 0 0 -k;Hbi^X^m) 7^cC^^/5^^#tf ^n-So 




[CYM A-200] [CYM M-100] 



ttLT^^yx'— (^b'S^FM-I. FM-3, FM-10. FA-1, FA-3-e 
^^m\Z:io\1r^ (D) X#:^i^S^Wt-§Ti^U;V=^J3g(C«, ^7 x'-.irbT, 
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-h, ji^)V (^^) y^vu—h. n-, i-x«t-y5^;i/ (^^) y^vu 
1^) y^u]y—hm(Dm^ {^^) y^^))vm.(DEkmwLi--2A(Dy)v^)vjL\t.-^ 

^) T^'J;i/^, ^u^ym.. -i^nym. ^uh>muE<Da, 0-jL^u>i^ 
; ynt!:t>^tfn;K @tmifx;K (^^5^) T^UnxhU;K b'x;v 

■t>--r ^yi/— >FMO 7 11, IWIFMO 7 2 1, IKIFMO 7 2 5 (fiJ^_t, V^Ttlfe 

:^mmiz^n^ (D) x7}^4^'>s^w-r^T^u;p^jji^±fB^y x'-ji/^e.Mji 

;tr7-f rt^S^F, U;W1-:r^i/ F, >k F n/^— ^T^v F, t- 
FnA--:t^i/ F, y-fe^;VA°-:^S/^ F, ^ 5^;i/X5^;i/^ h >7N°-:t^ 

A-:t^5>T-feT— AIBN (2, 2' -7\/t;7.-r V:/^nx F U;P) , A 
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BN-E (2. 2' -Tyt*X (2-^^}Vy^U~hV)U) ) , ABN-V (2, 

2' -TV^tfx (2. 4-i^^^;i/A^i/n- h u;i/) ) > A°-y5^;i.o (t-:/^ 

M^umt. 9 0~1 3 ot:T, $f*b<H. 1 0 o~i 2 orTafe-So 

:t4^>'-^>mm?@^i:bT, 4~ 1 2 $f * b< 5. 5~11. 5%-eafe-5o 

bTl~3 0 0 (m^a:mg-KOH/g) ®^H5&W^b<, HfC. 1. 5~2 5 0 (^{4 
: mg-KOH/g) (D«gffi/&t 0 $ff * b Vi„ 

(C) ;^J5^:t>fi^l§$^^J ( (C) ) 

a-a-^giM^-e-^^b'^^j-cfeD, -a^ri^^i. tib^^ (d ~ (xv) -r^^n^^^^-t)- 

Argl+'X- (I) 
ArgS^-X- (n) 

(±fBi^ff, Ai\t7^)—)vm. '0^ix.^^:7xx;v^^^:bb. x-^^PF6^ sb 
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My 



Nj+'X- (III) 
(R")r 

r «0~3(DMic^St)b. X-J1PF6\ S b Fe" XtdlA s Fr 
(±tB4'. Y-tiPF6\ SbF6\ As FrXJiS bF5(OH)- ^^t)Tc ) 



21- (») 



(_bl2^4'> X-«PF6\ S bFe" XHAs Fr^*:bt-o ) 
/-A 

<yO)-S-CBa-s\ . X- (VI) 

(±tBiC4'. X- «P Fe", S b Fs- X«A s Fe" ^mtDT. ) 

Fe+ .X- (^"> 
<^)-CH(CH3)2 

(±fB^4', X-HPF6\ S b F6- X«As Fs" ^^t^To ) 



S"-S+ . X- (VIII) 

1 
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X-«PF6% S b Fe" XtlA s Fe" ^^:bt"o ) 

ClsC, 

(IX) 




SOa-CHa 



(X) 



(±fBie'=f , R24S:tJ?R25}l^n^'n^St(Ci^m^ 1-12 (D7)V^)V^^ b < « 




SOa-CHa 




SOs" ♦ I* 



No) 



(XI) 



(XII) 



(±fHi^4'^ R24J^?^R25Jd:^n^n3£iL{Ci^^ 



1 ~ 1 2 ©t;1/^=^;1/«*) b < « 
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X 




X 
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R2 



R4 



0 



\ 



R5 



X 



R3 



=¥}vm<D\^^'rnf)^ ;M\t7Km. p^h^5/S, /\uy>m^(D\,^'rn 



uy>m^. mmWiil--4(D7)V^JV&<DU'rnib^ ;U. R5tlpt5^;PS, x^;i/ 

xu. m^u. 7.)i^=i^Am?^<Dti^:t>m'^rm^Mx^^s i - 1 o o l> s 
I-60L (i^j.±^m<t^i:mm) . cp-ee mmitumm) t^a^m^f^^ 



R2 
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ifmm(DmMitmmmm.^m\z\t.. ±.u (a) (b) b^^. (o gg^s. 
if-^)'^-)vmm. y3Ly-)vmm. 7^^j)vmm. ^ux7,5^;i/#jji. 

^mmmo)m^mu. (e) x7jKc^->msg#n o oa«gi5j;i^LTo. i~ 

*^HJ^C*5ViT> iE) Jir^^zym^^^. (A) fig^m 0-9 9M»%, $f 
^b<«3 0~9 8a«%, J:»9^?^U<«5 0~9 7fi»%Ta5 0. (B) 5^5^ 

}i9o~ia«%. $ff^b<j*7 o~2a«%, j;D^ffSb<j* 5 o~3a«%-r 

i^l 0 Oa»g|5(C^b. 0. 01~20fi»gP, $FSb<t*0. i~ioa«gi5. 



15 

$ e> ^ b < « 1 ~ 5 fiMgPT 

%i 0 ofi»gi5(c^fb. (D) ^^^mmt^o (D) ^^^mu\it^z.hiz 

(E) X/}?=^^5/jisa^#Jl 0 OMaBBlCjitb, l~5 0S»^, $fSb<«2~3 0 

T^^Tti, (D) ^^(Dmm^m^<. -■^^ (d) eK^a^o^jpaif&^'s omagp 
mmm 

r%j :^zs rguj mz^irm^^m<U7!)^ rm»%j mm^^ 

To 

E^fi^^sj 1 ] (A) #xx5^;i/Miig^^x:ij^^Mb'&^A- 1 ©-a-fife 
mm^ (2) (D'fb'&i^©— ^ji?a5§tf>'iJ7D^4^>^;w- 3, 3'-^/x>40 6 g 
mmJ^^Jl^l 2 1 7 g ^MJJ&^fcttiZi^, ^l^^^ffigUlcd^bfcS:/^^^^. k-d. 

Rjt^m\f^(Dum^ 3 7. 5Vizut>u-fy^Bm3mm-^^nx3 omm%mmm(Dmm 
jL^)vmm (Ti^^mo. 4imm%) 4 5 7 g^MTb/^o mrmTm. 4o'c-e 

l^r«mi^<£ffViX7l^:^MbS^&^^TbfCo ^ViTS^S§l^3 0*CST?^SPL> 
S^Sa?^^7K^bfCo ^cot^? 0t:/2 OmmHg (2660Pa) ^fg^ 
^^^l^^feb, X^J^c^v^b-a-^ (t:'>^D^^^->;i/-3, 4. 3' ,4' -vX7}^4^ 
v-F) 4 1 5 g^#;^o #?>n;^X:^?^Mb^tl^A- 1 tT^o A- 1 (Drt^v- 
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(DF^gP— fi^'&fcS^f §t°-^d^'m^bv 6 2. 9 — 3. 1 p pm#jfi};:X5}^:^ 

■ i^^m 2 ] (A) #XX5^;i'MJJg^^X#:^Mb'^i^A- 2 (D^fig 

ttflB^ (4) ©'fb-^^CD— '0rt|T$)^Vi^n:t^:^i^X>l 0 8 gi:, it®^X5^;i/ 
1 0 8 g $S^S§gl:itfcji^> Sm^mffiiaJtC^bT^C/O^e,. R-z>. SliS§§[^(DMS^ 
3 or(cfcj;^J;"5lc:^-^75::;0^e>^3^rBl*HtT3 oa«%iii^^(DS^Mx^;i'^M 

(tK^^O. 41««%) 5 3 2 g^?iTbfCo ?ST^T^. 3 0 *CT 5 Bt^^^ 
<^fTViX7}?^MbSliS^*ITLfeo )^ViTM^S^^2 or^T-i^s^b, 
Sf^a^Sl::8 6. 9 s(D^mV-y^l3n^rcmi. ^iZl 0%NaOH7K^I^2 1 9 

g^jp^> #gb. T*B®7Kffi^fe#mbfeo ;i<^)^f^^3iHi^pjgbfe^(c. m 
o/cwaffi(cMbT2 5 0 g<Dijj^:t>7K^sp^x. mwr^^^Mo^m^'^^m 

n^Tc. -^(DWi. 6 0*C/20mmHg (2660Pa) TM^S&M^^fg^^^i'^l^* 
z^JL^^iyit^m i^^^U:t^^y-l, 2. 5, 6->?X#^->H) 112. 
3 g^#fCo #e>n;rc>^X#^rMfc^i^^A- 2 tt-^o A- 2 (DiR^«8 0. 2 

[^fiKM 3 ] (A) #XXT-;VMIli^iCX7j^^ V'fb-^tjA- 3 O'&^ig 
19125?: (6) <D^t^m(D—m-V:^^Zsi, 4, 7, 7a-5^h^t:Hn-r>-7^>2 4 
Ogt. @^^x5^;i/4 8 0 g^^jS^J::tt5A^. ^m^mffi^t-^b7^j::^t^, ^o, 

s^K^f^©ias^3 o'C(^;^j:^j;-5(C'{^-&;a:/0^'^^3^rBi5&HtT3 omm%Mmm 
(Dmmj^^)vmm (TK^mo. 4 ia»%) 1220 s^mrvrco mmT^^. 

3 ot:T6B#r0lit#^ffViX7}^4-Mb>KJiS^^Tb;^Co Mv^TKJiSgg^ 2 or^T 
?^rS|Ib, 3 9 8 gcD^^V-^J^^JD^fc^^ M(C1 0 %N a 

OHTK^fgl 5 0 0 g^JPx., #gb. Tffi©7Kffi^^#mbfeo MViT, m-Dtt 
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mmmzMvx 1 0 0 0 g©i5S'i'^>7K^j)Px.T. m^-r^^m^<Dm^^n'Drc. 

4 0 1:/ 1 0 mmH g (1330Pa) T>KCT»^^>{g;^£!^i^^^*b. S^X 
-^^-yit^m (3a, 4. 7. 7a-5^h^kHn-r>5^>©S^X^^Mb'^#j) 2 4 
3g^#fco #e)n;fe>?X7j^^Mb-&#/^A- 3 i:t"^o A- SOiR^^iS 0 %T 

[^^^4~5] (D) X#^>'S^WT^T^U;i/#Jii©'&fife 
iyU—h (^5&^CEL- 2 0 2 1) 2 3 3 g ttj^^t^o ^bT^^^n^WjA^TS: 

>o^'e>i 0 5~i 1 ot:(c#jfib, sii::^$n^ty-7-iii$^^j^3BtrBij5HtT 



1 















CEL-2021 


(g) 


233 


233 






MMA 


(g) 


55 


65 






n-BMA 


(g) 


1 5 


10 






HEMA 


(g) 


20 


15 






GYM M-100 


(g) 


10 








GMA 


(g) 




10 




AIBN 


(g) 


3 


3 




MEHQ 


(g) 


0. 3 


0. 3 






D-1 


D-2 






7K^»ffli(mg-K0H/g) 


23. 6 


18. 3 








tS%) 


8. 0 


8. 5 



MMA : ^^)\^:^^^^) U— h 



n-BMA : n-y^)V;^i^^V U—h 
HEMA : fc \^U=3('iyJL^)V^^^V U—h 
GMA : zyz^JVy^^^ U h 
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AI BN : TV^tiX-r Vy^^n- hU;i/ 
MEHQ : h^v':7xy— ;i/ 

immm i ~ 1 1 Risitmrn i ~ 3 ] 

mmmi. 3. 4, 7, 8. QSirxitii^ji, 5 ox:x4mmmm 
^M^J2, 5. 10, 1 i:&mtmm3xif-t. 7ox:x3mmm^^. i8ox:x 

mmm. \t^mxm\'^rcm^-nm-i5m^)^y\z7rit. 

' 1o^7.m^J^<Dm\^ : TMA S S 6 1 0 0 (ir-T ri— T >X > httM) ^ 

• iiiJj'^^fi^cT^ao^ : TG-DTA^m\^>xm^mum(Dmm^n'orco a %m« 
{ 1 - mitm(D]:tm/m.^m(Ditm) } x i o o (%) 
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2 (J?)t^MA)~(D):mi4:g) 



m 






m 


1 




m 












1 


2 


3 


4 


5 


6 


7 


1 




A— 1 


80 


75 


97 


65 


50 








(A) 


A— 2 












50 








A-3 














50 




(B) 


CEL-2021P 


15 


15 


3 


30 


30 


40 


45 


60 




EHPE-3150 


5 








20 










SI-60L 


0. 6 




0. 6 


0. 6 




0. 8 


O. 6 


0. 8 


(C) 


ALCH-TR 




0. 2 






0. 15 










t*X7iy-;i'S 




0. 2 






0. 15 








(D) 


D— 1 




10 










10 


40 




D — 2 








5 




10 








256 


222 


275 


208 


194 


179 


186 


161 






245 


233 


256 


219 


210 


197 


206 


188 






-0.85 


-1.36 


-0.06 


-1.92 


-2.02 


-2.37 


-2.18 


-3.79 


iSBJti (%) 


89.5 


88.3 


90.5 


93.1 


92.9 


94.0 


85.6 


96.3 



03 (ji£^XA)~(C):mii:g) 







m M 


i m 


it m m 


8 


9 


10 


1 1 


2 


3 


(A) 


A— 1 


60 


20 


30 








A— 2 








50 






(B) 


CEL-2021P 






40 


25 




50 


EHPE-3150 


20 


40 


30 


25 


50 




HBE-100 










50 


50 


DME-100 


20 


40 










(C) 


SI-100L 


0. 6 


0. 5 






0. 6 




ALOH-TR 






0. 2 


0. 25 




0. 2 


t*77i/-;i'S 






O. 2 


0. 25 




0. 2 




211 


189 


192 


181 


190 


143 




231 


202 


210 


221 


207 


178 




-1.01 


-1.79 


-1.83 


-2.08 


-3.14 


-4.63 


)S0-fl14 (%) 


89.9 


91.2 


94.5 


86.2 


92.3 


83.2 
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m ^ (D m m 

XX-7";i/MJJi^X#^Mb-&^l 0-9 9fi»%, RlS. (B) ±fS (A) 
fSi^J^-^^^i^it^^d O^immx. ( (A) ^ (B) (D-g-fh«l 0 0S«%) 

•>&^e>/^^ (E) ji-^^zym.^mi 0 ommmzMi^. (o ;^j5^::e->a^i^$^^jo 

0 1-2 0aS§|5$SB^bT;S:-5fi?g<bM1tJ3im^tlo 

2. $^fC. M (E) X^^vffisKi^l 0 OS«^{CMU^ (D) ±|H (A) 

3. (D) :iL:^^iym^m-r^r^'j)vmmtK x3}^4^>/s©ffitc7K^st>w 

4. (A) ^jL7.'Tjvmmm:^^^->it^mmm^ (d -e^^n^x/j^^ 




5. (A) $^j^x'7-)vmmmj:--^=¥i^^t^m7^mm^ o) -r^^n^x^j^^^ 
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R3 R4 



R1 



R6 



0 



0 



R12 



R7 



R10R9 
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(B) ±fB (A) ^mu^j^Ti^=¥zyit^m9 o-^imm%t^^ui'k£^ i 
0 ofi«gBtc>t^b, (c) ti'^^ym^mphmo. oi~2om«^. RzSi$^-mz 

-^m^^^. mmmz^n. 



